The pentose phosphate pathway in the endoplasmic reticulum.
Approximately the same levels of six of the seven enzymes catalyzing reactions of the pentose phosphate pathway are in the cisternae of washed microsomes from rat heart, spleen, lung, and brain. Renal and hepatic microsomes also have detectable levels of these enzymes except ribulose-5-phosphate epimerase and ribose-5-phosphate isomerase. Their location in the cisternae is indicated by their latencies, i.e. requirement for disruption of the membrane for activity. In addition, transketolase, transaldolase, and glucose-6-phosphatase, a known cisternal enzyme, are inactivated by chymotrypsin and subtilisin only in disrupted hepatic microsomes under conditions in which NADPH-cytochrome c reductase, an enzyme on the external surface, is inactivated equally in intact and disrupted microsomes. The failure to detect the epimerase and isomerase in hepatic microsomes is due to inhibition of their assays by ketopentose-5-phosphatase. Xylulose 5-phosphate is hydrolyzed faster than ribulose 5-phosphate. A mild heat treatment destroys hepatic xylulose-5-phosphatase and glucose-6-phosphatase without affecting acid phosphatase. These results plus the established wide distribution of glucose dehydrogenase, the microsomal glucose-6-phosphate dehydrogenase, and its localization to the lumen of the endoplasmic reticulum suggest that most mammalian cells have two sets of enzymes of the pentose phosphate pathway: one is cytoplasmic and the other is in the endoplasmic reticulum. The activity of the microsomal pentose phosphate pathway is estimated to be about 1.5% that of the cytoplasmic pathway.